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(54) ELECTROPHOTOGRAPHIC TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner having stable electrification property and high 
durabilityi in particular, to provide a toner with which an image having little fog can be formed in 
a high humidity and high temperature environment without generating white stripes or filming 
even when the number of printed sheets increases. 

SOLUTION: In the electrophotographic toner comprising color particles comprising a binder 
resin, a colorant and an electrification controlling agent, and an external additive, the coloring 
agent comprises magnetic powder subjected to the surface treatment with a silane coupling 
agent, and the color particles have 2 to 10 flm volume average particle size (dv), contain color 
particles having >16 /i m particle size by <5 vol.% in the distribution of the particle size and 
particles of 2 to 3.17 /i m particle size by <40 number %. The average sphericity (Sc/Sr) of the 
particles calculated by dividing the area (Sc) of a circle having the absolute maximum length of 
the particle as the diameter by the substantial projection area (Sr) of the particle is 1 to 1.3. 
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t). m^Mi^tK ft^^l^StS (d v) ifz-i 0 li 
m-e35t). ^(DUn^m^l^^^^r, urn I 6nml:i±(D 
M&m't^ 5 {*«%tiTT'S O.SS2~3. 17/im 

i;g^Ef5^LfcP3©ffl« (S c) miL^fcD^miSBm 

m is r) T-mhrz^i^mmm is c/s r) tiu~ lo 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ^ti^cohi—icmm-^ti^m^mmit 30 

(D^m^mmmtim (PAH = Po 1 y Aroma 
tic Hydrocarbon) -h^i^—t-yfyy ^ 40 

-So 

[0 0 0 4] -H. h:>— ©Sjg^aiiLTli. iiRl^ 
tiXi^^c L*^L**^P.. C<7)t5)i^?4li. SiiXgjb^lg 50 
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So 

[0 0 0 5] #lflBg6 1 -2 8 9 5 6^i^^|gt«, 
^fflV^T@Sa^Lfc7— r;WMA^0. 9 5~ 1 . 

0 0, m^wm'^s-z 5 jimx&^mmMi^mmm 
hi-—bK nrme 1-2895 e^^^isicii, a^tt 

V- K^^o^^«^^1-s^mlJ*^W1-?.5>i5li*■e 
m'f^mti^^<^£^t&m^y^)i^yi7tim±u a 

lo 0 0 6] 

[^Hj3A^/s?*L<fc3 t-rs^®] *feBi§oam. ^^i^ 
TMf^»;^)^"s ^t^pi^n^p AH ^^wr S 

[0 0 0 7] 

^iifiSci-'^ < msMM L km^. mmi t l xmykim 
tcsv^T. i^mm%m^\m-Dfco t-^<Lxifwn 

Wm^i^Um (d v) A^2~1 0 ^imX& 
5 im°m'rx& t> ^ 2 ~ 3 . 1 ? ^ m««fe 

igt^ 3b^ 4 0 fHi!(%mTT-fe >3 . K-Du^fcomMm^m^ 

mmtLrcFi(Dmm (s c) ^;|si7-o^asi^®« (s 

r) xmLfzUBm (S c/S r) *M ~ 1 . 3T'SS 
[0 0 0 8] 
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[0 0 0 9] mmmmommitLrit. >i?'jxf-u 

[0 0 10] mmitLxmt^mkimm-^tircm 
nfe^M-rs feoT-fetiffiif tus^n&i/^o 

[0 0 1 1] mjkimmmtLTii. iy^y^xii^^ 
y^i3y:rvy'!fm. ^yVMm. i^vri-yt-^Jirj: 

^ >'i^;?j >y -fv y^m ; -r v :/n tr;i/ h u 

^f-;l/^^^.t^;^7x-h) 'f-^:^-hm(D'^^yWit}y 
y^m : ^+-9-p{^;i/v^i/'5-if h v 7)i^)i7 
)\'U^i/i/z>y, V U ;5<f-;bx h^i/v'5y=|iOv'U-'l/ 
ftgiJ : i>'^^;l/>"J ^^;i/7k*^>U n- 

y^^^l/^Oi/'J a-yt-()\^\ mii^mih^^. i$7j< 
{kMj:J;5iS7WtS«. am. 0. 0 5~iO%T-fe 30 
•3. i!fSL<ti, 0. l~5%-efe^= cn:bVJ^^v^ 

-r^cfc^^st), 3S4t:»:tv^<!:, mjMtmmw. myk 
[0 0 12] mwn^ionmt. o. o 5~i /x 

m, 0$L<J±O. 1-0. 5/imT$.§c CcDfmt'^ 
0. 0 5 /imcfc*} t/h^l^i:. ®}S*^Sii{C^;5^il;6^ 40 

1 0 Ofi«g|3{C)r>fLT. 2 0-8 OSM 

gPv »SL<t±2 5-6 OII«@P, ^P>lc$f2L<t43 
0-5 0M«gl3-e^§c cn^^^i'^^v^i;, hi—b'^-\r^ 

[0 0 13] :^^mKm\^^^wmmmmii. hi—<^ 
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It. ifra^e 3-8 8 5 6 4^{l^m. ^r^g^i -2 1 7 

4 6 6^'J>m. #r^¥4 -3 6 2 6 5 6^i.^fS^tM^ 

^ nx v^s ens oyA^^otHKtc* i^t^jSc L 

A, 7;!/^--^^, ±h'J>>A. :i!j;l'S/>i7i:., ^nA, 
I*, vy:^'^ =i7^;l'MIO^Mi:0^*3ckt57>^rx 

ym(D^mmmt(Dmt)mfihti^. ztubo'^r-i,. 
c<Dmmii. m^i^. x)it>ymmi^rcii^(Dm^'^^ 

[0 0 14] x;U*:^^aSfc{i^®ie^#W-r§^/ 
x;^.t^y®:>- h 'j'A. xf-^>x;^.t^>®* u -^a. 

2 -7^ U ;U7^ K- 2 -^^;^ya7■?yx;^>t^y^. 

e - ;^x;^t^ h u -j? a> ^ ^"J ^bx^u^t^ ^^7 > 
t-"^AiiAW5.ns. 7,)Vt^ymm^rcii^(Dm^ 

ii^s'o. 5 — i5as%, $?$L<i±i-ioa 

^i^t. ,SrUS®TX©^«a<D{gT*^:;^t < > ?b7"U 
[0 0 15] X;l/*>^aSfct4^0i^^-a-^-r^ty 
Tti:. x^U>tt^lSffi;?3;l/>t'>^xXx;l/#«f*. ^ 

ifmf e o x^ u >i4^ia?n* >kxx 

C^^?) 7^U;^?gx9^;K (^^) 7^'J;Hiynt! 
;k (^^) 7^V)imf^)l. (^^) 7^';;l/^- 
2 -x^;l/-N4^i^;K IIAWSnSo 

mi^tLTii. m^ii. x^bx ^^;i/x^ixx tr 

uy^^^ifsn^o xf-p>tt^gsa- hu^umai* 

xhU;K a-d'nn7^'Un- h U;k a— >7>'x 

[0 0 16] M^mMmmmo:>m.m¥m^=?mii. mn 

2, 000-50. 000. 0^L<t,i4, 000 — 4 
0. 000. ?S){i:5fSL<t4 6. 000 — 3 0. 0 0 
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m4 0~80°C. i!f$L<«4 5~7 5X, t^im^ 
L<tt 45-70 °C-eS5o iS'77.imUm^&\^^t h 

[0 0 17] jEwmmmmmtLrii. mi^miat. m 

1^036 1 - 1 7 2 1 5 5Wj^m. m^me 3-60 4 5 

tLT, Mitmai. -NH2 . -NHCH3 . -N 
(CH3 ) . , -NHCz H. . -N (C 
2 Hs ) 2 . -NHC2 0Hl|<DT5yS^-^^ 

T:1# S n/c±t«^l** 7 > t - Aigftr ^ C j: -3 

hUtCckoTtfSciiiA^T'^So 75ys^-§-wrs^- 

75 F, N-y^;^ (y^) 7^'U;b75h\ N, N- 
v^y^;l/ (^^) 7^U;P7 5h\ N-x^;i/ (y^?) 
7^>U;l/75 Ktl® (^^) 7^'J;l/75Fm#»^4c: 
(y^) 7^7U;Hg3- (S>'yf-;l/75 7) yni^;l/§ 

o (y^) 7^U;HI?^il«i4i; 7'J;V75>' ; 2-7 
5y;^5^b:y. 4-7 5yx^uy^®x^U'y^g§2i 

«c ; ^^b^^tf e,n5o 7>'^-'>AiS{tIiJilLT{i, il 30 

-'k :R{bxf-;m©/\py>'fl:7;P+;l^ ; F;i/xy 
x;l/*y^y^;k F;i/xy;^;y*;y^x^;i/, 
^ h;I/xyx;l/*>'K:/ntf;H?©.'^'5 F;l/x>'X;l'.-f; 

[0 0 18] 75ySStf7>'^-'^7i:.i^S^®^t^S 

fftn, a^o. 5~i 5a«%. i?SL<i4i~i OS 

[0 0 19] 75ya$fcfi7>tx>i7Aaiifta^oi 
Bit^si^T, x;i/^^yi[S$fc{i^o^^#wrs^y 

T^!I5^ Lfc ® i: ^li^x^ uytt^SSft ;^j;b^1^>^x 

[0 0 2 0] lE^mMmmmomm^m^^Mit. mn so 
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2. 000-30. 000. ^(fSL<J±4, 000~2 
5, 000, *^Ki(fSL<t±6. 000 — 20. 00 

^40-1 OOU «if$L<l±4 5~8 0r, *P)t$f 
$L<ti4 5-7 0°CT:-fe^o 

[00 2 1] <inp.o^«»miii±. *g«1f8g 1 0 0 

mmm^nLx. m^o. i~3o«agi5. 5f^L<ti 

0. 3-2 5aMg|5T-Si9, ^<iDt^^, 1-20** 
[0 0 2 2] Sfee^li, SiSy^im^WLTi^Scii:*^ 

^XUXU h-;I/xF^/-N;l/5x-h, v^X^^X'JX 

U h-;i^-N4^^t5'JXx-h^if©^'gigxxx;l/fl:^ 

[0 0 2 3] iinp)©^-^, -a-fiScy-yi'x m\^y-<-j 

^^^xXx;Wk^!|^(D:fe*^T'fe^|g^ 
<D®iie-^?gg;b^3 0-2 0 O-C. $f$L<t±4 0- 

1 6 0 "c. Mtcif s L<t±5o~i 20 °c©igiajca5?) 
^>'^xi;xu>-;uxx-r;i/-^. isiiiiitr-^jgjg^t 

5 0-8 0°C(DffiHtC$,i,i/'^>':?XUX'; h-;L'XX 
x;l/^H®^{ffixXr;l/fk^tlA\ h-:>--i: LTOS« 

0 0 oj.:^±-eso, x^u^i o oaagpicw 

L 2 5 °CX 5 aMgPJ-:^±?§ft? L. 1 0 m g / K 0 

tiffSLt/^c ®iitf-^Smi> ASTM D3418 

-8 2{cj;oraijs$nfcfiT?feSo ±iHjiissij©a 

ISSMigl 0 OfiBSPtct^LT. a^O. 5-50 
[0 0 2 4] ii^O^gp (371) ii¥,m 

tt^ctt'^x^^o P7i^x;i/§y^feii?-et4. im. 
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F^Y?^. WffiSJiS?£. in sit uM 
i n sit ua^}4^1=B^il}5fe{±. 

fiStilLftS i D f# ?. nfc OTfe o T Si/ \ 
[0 0 2 5] 37i/x;Hy«fel4^©=i7Jii:'>x;Vii 
i:®a*J±^li#{c|S^*nS:V^A\ 3^8 0/2 0- 10 

9 9. 9/0. i-eMffl^ti^c i/x;Wi©fij-a-*'«±ie 

[0 0 2 6] 37i^x;I/§y«feiK?^<D'>x;l/S£?)^±§/P 
Wt. mno. 001~l/xm. ^(f$L<tiO. 003 
~0. 5/im. cfcD^!f*L<{i:0. 0 0 5-0. 2 /im 

[0 0 2 7] ^mmm^^M^hi—ic^^-^n^m 

miL=?(Di^m¥i^Mim (dv) j*. 2-1 o^im-es 

8 /imT-fe^So f*«¥±§&s (d v) /mm^mm 

(dp) ami. 7J;^T. m 

L<lil. 5J;^"Fs J:D$f$L<ai. Si^Ayn-h^. 

K^i^r. nm e /imj-:i±©gfee^A^5ft^%i^T 

•est). 3{*a%t;(TTS§i:j:l3ff$LV>o 16/im 

5o Sf£, ifeiM2~3. 1 7 iim(Dm^n'?tiuomwi. 

%i:^TT-SD. 3 oflaiScyoi^^TTS^tckOfi^SLi^ 

2 ~ 3 . 1 7 /t m £D*fee? jb^^V ^ , 40 

[0 0 2 8] ^Tc. ^mtLwmm^&^m'^tLfz 
Ficomm (s c) mti^cDmm.is.mmm (s r) 

fc^i^l^m (S c/S r) i^'il-l. 3Tfe(3. 1~ 
1. 2T'S5fcj:0lff^L<, 1-1. lTS§i:M{i: 
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t). 7b-Affi=»ti:Jif-rse^tDffia$i&«:^2%. h 

1 0 Of@©»feS?®^ffM^¥l^lLfcfiT-S5o 

[0 0 2 9] *|gB^tfiffl-r§j:<h«T#safeli? 

^mt^ cticii'D p.n««fes?. ( 2 ) i^mm 
p. nit »i4S%# § f5smM©-;^i!i?^, i^Tkft 

■r^Cil^C^<Om^tim^&^s (4) »ttS#^ 

[0 0 3 0] J^iTx «^^ftj;S©fe!et^}coi>TlKB^ 

(^3?) 7^'J;U^^5^;k (^3?) 7^'J;l/^x 
(^^) 7^U;Hgyni£;K (^^) 7^';;!/ 
^7'f-;k 7i'U;l/^2-x^;i/^4^i/;i/, 
(^^) 7.^U;l/^'>^D'\4=^i>;i/, (^^f) 7^";;!/ 
^^y.t^x;k (^^) 7^';;l/^>'^^;U75yxg^ 
;K (^^) 7^U;I/75 KHO (^^) 7^'J;l/^tD 
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[0 0 3 1] ^ye^;i>¥«i*iiftf-. mm'\tmmitR 

y^*U U U'- h^^v^'x^Uytt^fgft] 

*;ViKyKxx-r;^ : N. N-yid:x;i/7xij i^if lo 

;Ht^ti> -^y^x«;xu h-;l/hU7U;l/x-x;l/^ 
h U p<^n-;l/7'n/-^:> b U 7^ U U- Ml® ldx;l/S 

Kg^^-rS/J^'Jx^l^X .K'jynifUy, .I^Uxx 
r;!/&t;;}?'Jx^Uy^ij3-;H|<DS^**:i:. 7^"J 

s^s■r § ii j; D f# e. n§ X X § ^ 20 
^n¥3ST% fesi/ni2m:^±ffl*'^t)-arTrav>si:i; 

/cD. ami OMMgPt^T. i!fSL<t±. 0. 1~2« 
[0 0 3 2] S;?-c. =E/\iz.)V^mWhVkK. vi^nt 

^*^-rst>«DT% ^^±115^?**^ a^. 1. 000 30 

~3 0, 0 0 0®;t'Jnx'-Sfcti4-°U 

L ^ (DlijiS 5 ^ ^ ^ U D Y ;1/S*W^ L V \ 
[0 0 3 3] V^Dtyv-ti, tuSS^:/ t:x;l/^ai* 40 

x^ux xg^uyg|«i*. y^?^U;b^xxx;k 7 
^/iJ^V^xXx;!/. 7^'JPXhiJ;K p<:5?^VDXh 

t ^ ^ ^> U ;l/^xX7";l/S fc:{i7 ^' 'J ;U^xX7^;l/^* 
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li. l£x;I/^Mt^: 1 0 0!t*g|5tcJ^LT. il^. 
0. 0 1 - 1 0MSI3. ilfjitCtiO. O3~5aM0|3. 

ZhKWMKitQ. 0 5~ ifiagp-es§=> v^Dty 

So 

[0 0 3 4] 'AmfS.m\ti.xit. ^ij^tf. 

;W>'yi.rj:E(DVymm. ; ^fb7;l/5x->A. ^fb^^J? 
7f-yii7j<?§'i4iff53^7 ; r^tyitnmrsmk y-t 

•&TfeaV\ Cn?.©^^. ^ISft^!^. #ttil7KJ§tt 

O^S7j<^fl:%iDPn^'K^#Wr-S5^-i{S^m. fi 

[0 0 3 5] liTkJgtt^STk^fbtliOPn^ Kti. 
0 %Tfe§IMlD p 5 0 0 . 5 /i mU(TT\ 9 0 %T- 

[0 0 3 6] ^^iig^Mti^ fi^tt^af* 1 0 0S*g|5 
5o ii0fiJ^*^O. iaag(5J:D^i'^*i^i:. ^l&rsM^ 

[0 0 3 7] m-^mmit Lxit. xmtj u 

«7i^*x'^7A^iDji«Jl; 4, 4' -7V\£X 

(.A-i/ry^MM) . 2. 2' -7y"e~x (2-yf- 

;V-N- (2-t KP+i^x^;l/) :/Pl^^i->75 h\ 

2, 2' -7yifX (2-75i>V7'P7^>') i/Uh'P 
>70^-rF> 2, 2' -7y't:X (2, 4 -S>~y f-;l/7^ 

Ua-hVM . 2. 2' -7Vifx-rv:/^pxhu 
;mcD7yfb'&!|!!8 ; i^- t -■/f-;W^-;e-^i/ F. i^*^ 
^;b7^— ;t4^>'h\ v'j7n-r;l'7^— ;t4^i/Fs ^^y-T 
F. t -:ff-)W^-t^iy- 2 -x^;l/^ 
^•9-yx- F, t -^^y)W^'-t=^->- 2 -xf-;l/^ 
4^-9-yx-F, t-y^)W^-t^iyif^^U-h. i/- 
^ V^P tl°;^7^-;^-4^i>S>■;?3-.t^?-- F. V- t -7*^ 
;l/7^-;i-^->-rV7^U-F, 1. 1, 3, 3— rF7 
^f-;u:/^;U7^-:t4^i/- 2 -xf-;L''N4^Hty x- f^ 
t -y^;W^-;e-:^^i/^'y^^u-F^®iiffi{ttim 
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[0 0 3 8] CoLfc^Ti^mc, ^fflsnss^tt* 

^ctt^-::-^^. ^tm-^mmm. a^ttM^i o 
oaagwc^LT. 0. 1-2 oaMgp. 0SL<(± 

0. 3~15aag[5, M{i:^ffSL<liO. 5~loaM 

[0 0 3 9] sfc. m^icmhx. ^^mmmm^m 

n-t'>^}l)<)l^iJ-f^y. 2, 2, 4. 6, 6- 
'^y^ ^^/P^T"^ y- 4 ;>{;U:^ ^ ^ > 

bT, mn. 0. 0 1-1 0M«g|5, ^ff$L<{iO. 1 
[0 0 4 0] ±aiLfc. ^ff$LV>«feirii^Tfe§37i/ 

-rffi. nm&j^^m. in sit us^s. ti^^-na^^ 
^tmi^n^o zm. i n sit us^s^ts^si 

[0 0 4 1] in s i t um^miC^^^TiyxJVm 

*'5T'#-So 5^x;l/*5^fiE-r^m^4:a^^:^aiiLTt±. n 

7li?^t#^ fci6 1 =S: o fcS^SJScDSfS^f^ ~>x;l/ 

if^ c A'iT-t 5o '>x;i/ffla^tt#«{2^fiS)Sl^pt5tc 
-JSLTiiiinLTfe. ^tzltz^^yi^^:^sy^rj:E(Dt° 

[0 0 4 2] >'x;bfflfi^tt*«^2t:hLT{i. X^U 
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[0 0 4 3] ->x;Vfflfi-a-14#*ft*^iin-rsi^lc. 7j< 

ic7kmn^'yi3)mm\t)mxu n7i^?g®ca-g- 

[0 0 4 4] 7i<m^^i^ti)l^mm\t LTit. j^^M 

v^L.. mmmTy^-^i.m(f)'Mmmm: 2. 2* - 

7V"lfX (2-^5^;P-N- (2-b Kn:^^iyx^;l/) 
fn\^:ty7^h\ 2, 2* -7V'lfX- (2->(^;L' 
-N- (1. l-tf7> (H Fp^^^J'^^;!/) x^;l/) ^ 
Dl£;i->75H) l|07V^3SPJii&^i*ifJ&WSili:*^ 

1 0 ofiBgptii^tLT. am> i~5oaa%. $f$L 

<t±2~2 Ofi*%Tfe?.o 

[0 0 4 5] H^IiJ{±. -i^)ia^(D¥i^SS*^5~ 1 8 
nm. ^!f$L<l±7~l 6 nm«iy'J;^»iZ? (A) 
5.fi!c§o »S Ll^^^-MiJti, -^^lu7<D¥i^l!iS;()'iO. 
l~I/im> $fSL<t±0. 2-0. B/im-eS-SW^ 

(c-1) ^tzimmmn^ (c-2) *mi--& 

2 0-6 0 nm. if S L < t± 2 5 - 5 0 n mO>"J A'^S 
lu? (B) ^MtC-^^-r^fef^T-feSo 
[0 0 4 6] i/U*M!|S^ (A) ii. ¥l^!|S^SAVJ^^l^ 

y^'^eL^<. jMfc;^tv^i:Sti!i 

(B) ¥i§eS;^M^$i^i:^3^tt7b^7^;b^y^'^ 

sdfct^^So wntse? (c-i) ^Tzimmmu^ 

(C-2) ti. ¥l£lSfi*Vh5v^i:WttAHgTU ;^ 
[00 4 7] ;inP)«Di/U*ta«i? (A) feSlHiS^U 

;?3tSg? (B) tt. mm■^■^i^.r^.h^■h\ MMmmt 

:/ ^"^J U 3 - > ^ ;!/ ^ if T'iK Tkf b Sas L T t# « 

iffM-ejt# L 5. , ffia^ij-es s i> u a - y ;m 

nSi^7kfbJt*^2 0-9 0%. $f$L<«4 0~8 0% 

-So 

[0 0 4 8] ^mmi^ (c- 1) tiittcpss^n^v^ 
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a#8 0~2 5 0lC. (!fSL<li9 0~2 0 O-CT'^S 
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